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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Nakasuji 
et al., US Patent Number 6,162,581. 

The instant application is drawn to an electron beam lithography method includes 
extending the widths of a plurality of stripes which divide a region where an electron 
beam exposure is to be performed, so that the boundaries of the stripes overlap 
adjacent stripes at each boundary, and sequentially exposing each of the stripes to an 
electron beam. 

The prior art reference teaches charged-particle-beam pattern-transfer methods 
and apparatus are disclosed. Circuit patterns on a mask are divided into a plurality of 
fields, each field including respective connection ends. Fields that are to be adjacent as 
transferred to a substrate include a common portion of the circuit pattern in their 
respective connection ends. The common portions are projected onto the substrate to 
substantially overlap. The connection ends are illuminated by an image of a shaping 
aperture image that is illuminated with a charged-particle beam. The shaping-aperture 
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image can be scanned across the fields so that wafer areas corresponding to the 
connection ends are exposed during exposure of the connecting adjacent fields and so 
that the dose received by the wafer is substantially uniform. The shaping-aperture 
image can be vibrated in a direction perpendicular to a scanning direction to illuminate 
connection ends. The vibration provides uniform dose on the wafer in areas 
corresponding to the connection ends. With such methods, circuit patterns are 
connected, even if the patterns from the fields are slightly offset. 

Column 3, lines 34-45, teach that subfields of the fields are illuminated with an 
image of a shaping aperture that is illuminated with a CPB. The shaping aperture 
image is moved across the fields in the x-direction by deflecting the CPB and in the y- 
direction by mechanically moving the mask. Patterns in the connection ends of the 
fields are transferred to the wafer to overlap the patterns from corresponding connection 
ends of adjacent fields. The sum of the doses received by the substrate by exposure to 
two fields is substantially equal to the dose received by exposure of the substrate 
corresponding to non-connection end portions of the fields. 

At column 9 it is disclosed that if patterns from the field 63a (and the other fields) 
are transferred by stepping the shaping-aperture image across the mask 9 instead of 
scanning, then the exposure time for the connection end 64a is selected to be about 
50% of the exposure time for more on-axis subfields, such that the subfields 210, 220. 
The total dose on the wafer 13 in the common pattern-connection area from exposure of 
the fields 63a, 63b is then substantially the same as the dose corresponding to other 
portions of the fields. 
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As has been described, the connection ends 64a, 64b and the connection ends 
64c, 64d, respectively contain common patterns and the respective common patterns 
are projected onto the same location on the wafer 13. Therefore, the wafer 13 is 
exposed to these common patterns twice, with individual exposures providing a linearly 
varying dose so that the total dose in this area of the wafer 13 is substantially the same 
as the dose received by other exposed regions of the wafer 13. Even if the projected 
patterns of adjacent fields are slightly misaligned as projected onto the wafer 13, the 
linearly varying dose connects the patterns smoothly. 

Based on these teachings the scope of claims 1-4 is anticipated. 

3. Claims 1 , 5 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yamaguchi et al., US Patent Number 5,894,057. 

The instant application is drawn to an electron beam lithography method includes 
extending the widths of a plurality of stripes which divide a region where an electron 
beam exposure is to be performed, so that the boundaries of the stripes overlap 
adjacent stripes at each boundary, and sequentially exposing each of the stripes to an 
electron beam. 

The patent teaches a charged beam drawing method comprising a first step of 
setting a stripe field independent of drawing pattern definition data and of determining 
the drawing pattern definition data which belongs to the stripe field set, a second step of 
setting a sub-field independent of the drawing pattern definition data and of determining 
the drawing pattern definition data which belongs to the sub-field, among the drawing 
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pattern definition data determined, a third step of drawing the drawing pattern definition 
data which belongs to the sub-field onto an object to be subjected to drawing, a fourth 
step of shifting a position of the stripe field by a first predetermined value, and of shifting 
a position of the sub-field by a second predetermined value, and a fifth step of repeating 
the first to fourth steps for at least two times. 

The reference clearly teaches an electron beam exposure method with 
overlapping stripes, including a step of moving the overlapping regions. Based on this, 
claims 1 , 5 and 9 are anticipated. 

4 . Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Okino, 
US Patent Number 6,258,51 1 . 

The instant application is drawn to an electron beam lithography method includes 
extending the widths of a plurality of stripes which divide a region where an electron 
beam exposure is to be performed, so that the boundaries of the stripes overlap 
adjacent stripes at each boundary, and sequentially exposing each of the stripes to an 
electron beam. 

The prior art teaches an exposure method using a charged particle beam is used 
to improve the accuracy of stitching the patterns according to the divided pattern 
transfer. The exposure method according to the present invention comprises dividing 
the pattern into a plurality of subfields arranged in stripes; forming the subfields (41 L) 
and (41 R) laid around the boundary in the adjacent stripes (49L) and (49R), exposing 
the subfields (41 L) and (41 R) by half the exposure time amount, and overlapping the 
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images of the patterns of the subfields (41 L) and (41 R) at substantially the same 
position on the wafer. 

This reference clearly shows the broad scope of protection sought through claims 

1-3. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakasuji et al., US Patent Number 6,162,581 , in combination with Yamaguchi et al., US 
Patent Number 5,894,057. 

The instant application is drawn to an electron beam lithography method includes 
extending the widths of a plurality of stripes which divide a region where an electron 
beam exposure is to be performed, so that the boundaries of the stripes overlap 
adjacent stripes at each boundary, and sequentially exposing each of the stripes to an 
electron beam. 

The Nakasuji et al. prior art reference teaches charged-particle-beam pattern- 
transfer methods and apparatus are disclosed. Circuit patterns on a mask are divided 
into a plurality of fields, each field including respective connection ends. Fields that are 
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to be adjacent as transferred to a substrate include a common portion of the circuit 
pattern in their respective connection ends. The common portions are projected onto 
the substrate to substantially overlap. The connection ends are illuminated by an image 
of a shaping aperture image that is illuminated with a charged-particle beam. The 
shaping-aperture image can be scanned across the fields so that wafer areas 
corresponding to the connection ends are exposed during exposure of the connecting 
adjacent fields and so that the dose received by the wafer is substantially uniform. The 
shaping-aperture image can be vibrated in a direction perpendicular to a scanning 
direction to illuminate connection ends. The vibration provides uniform dose on the 
wafer in areas corresponding to the connection ends. With such methods, circuit 
patterns are connected, even if the patterns from the fields are slightly offset. 

This reference does not teach moving the overlap regions of the stripes. The 
Yamaguchi patent teaches a charged beam drawing method comprising a first step of 
setting a stripe field independent of drawing pattern definition data and of determining 
the drawing pattern definition data which belongs to the stripe field set, a second step of 
setting a sub-field independent of the drawing pattern definition data and of determining 
the drawing pattern definition data which belongs to the sub-field, among the drawing 
pattern definition data determined, a third step of drawing the drawing pattern definition 
data which belongs to the sub-field onto an object to be subjected to drawing, a fourth 
step of shifting a position of the stripe field by a first predetermined value, and of shifting 
a position of the sub-field by a second predetermined value, and a fifth step of repeating 
the first to fourth steps for at least two times. 
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It would have been prima facie obvious to one of ordinary skill in the art to move 
the overlap regions (stitching areas) as taught by Yamaguchi et al. in the charged 
particle beam exposure method of Nakasuji et al. with a reasonable expectation of 
achieving highly useful finished product patterns for the purpose of providing a charged 
beam drawing method which realizes sub-field multi-drawing and stripe multi-drawing 
only with use of one piece of drawing pattern definition data, without involving large 
repetition of sub-fields and without preparing data in compliance with the number of 
times for which a pattern is multi-passed. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher G. Young whose telephone number is 571- 
272-1394. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
Art Unit 1756 
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